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$K:S^{1}\subset R^{3}$ $K’$ : $(D^{1},\partial D^{1})\subset$





, $K’$ $R_{+}^{3}$ .
. ,










$S^{1}$ . $S^{1}$ $x$









$\phi$ :Sl\rightarrow { $(D^{1},\partial D^{1})\mapsto(D^{3},$ $\partial D^{3})$ } 2 2
, ,
$[(S^{2}, R^{4})\backslash \cup(D_{x}^{3}, D_{x}^{1})]$ $\cup(D^{3},\phi(x)(D^{1}))$
$x\in S^{1}$ $x\in S^{1}$
.
(deform-spinning) [Litherland].
, $S^{1}\subset S^{2}\subset R^{4}$ $\phi$
, .
, $Z^{n-k}\subset Y^{n}\subset X^{n+\ell}$ ,
$\phi$ :zn-k\rightarrow { $(D^{k},\partial D^{k})\mapsto(D^{k+l},\partial D^{k+\ell})$ }
, :
$[(Y^{n}, X^{n+\ell})\backslash (Z^{n-k}\cross(D^{k}, D^{n+k}))]$
$\bigcup_{x\in Z^{n-k}}(D^{k+l},\varphi(x)(D^{k}))$
.







, Haefliger [Haefligerl, Haeffiger2] 3
$S^{4k-1}\mapsto S^{6k}(k\geq 1)$
. Dennis Roseman
. , [Budney] Haefliger
, [Budney]
. , 3




$n$ $5^{11}$ $(n+P)$ $S^{n+\ell}$
$C_{n}^{\ell}$ $(\ell\geq 2)$ :
$C_{n}^{\ell}$ $:=$ { $S^{n}arrow S^{n+l}$ } $/$ .
$C_{n}^{\ell}$ . $S^{4k-1}\mapsto S^{6k}$
$(k\geq 1)$ , [Haefligerl, Haeffiger2] ,
$\Omega:C_{4k-1}^{2k+1}arrow Z$
. $Z$ 7 [Haefligerl] , [Budney,
T2, Tl] , . ,
.
, $k=1$, $S^{3}arrow S^{6}$ ,
$k\geq 2$ .
141
, $T^{2}\subset S^{3}\subset S^{6}$
. , $(S^{6}, S^{3})$ , 2 $x\in T^{2}$











. $D^{4}$ , $D^{4}$
2 ?
, Sl .
Sl , 2 $S^{1}xS^{1}$
. , 2 , $(D^{1},\partial D^{1})rightarrow(D^{4},\partial D^{4})$
. , Budney :
$b:T^{2}=S^{1}x$ Sl\rightarrow { $(D^{1},\partial D^{1})arrow(D^{4},\partial D^{4})$ }.
$T^{2}\subset S^{3}\subset S^{6}$ , Budney $b$
$T^{2}$ , $\Sigma^{3}\subset S^{6}$
$C_{3}^{3}\cong Z$ ( ) .
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4 Haefliger
[T2, Tl] . , $\Sigma^{3}\subset S^{6}$ $\Sigma$
Seifert $V^{4}\subset S^{6}(\partial V^{4}=\Sigma^{3})$ Euler
. , $S^{3}\subset S^{6}$ Seifert $D^{4}\subset S^{6}$
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